By phenomenal accent we mean any event at the musical surface that gives emphasis to a moment in the musical flow. Included in this category are . . . leaps to relatively high or low notes. . . (p. 17) Also implied in Lerdahl and Jackendoff's definition is the notion that melodic accent is evoked by large pitch movements -what might be dubbed interval size accent. According to this notion, the degree of melodic accent is proportional to the size of the interval movement and is independent of the direction of pitch motion. Along these lines, Graybill (1989) proposed that "a leap to a note, either high or low, will tend to accentuate that note, especially if the immediately surrounding context is stepwise" (p. 22). Again, two variants of this view of melodic accent arise by introducing interval direction as an additional factor. In the first of these views, size-related accents are presumed to arise only for ascending pitch movements (interval ascent accent), whereas in the second view, size-related accents would arise only for descending pitch movements [interval descent accent). Graybill (1989) claimed that ascending leaps are more accented than descending leaps. Rothgeb (1990) has argued more pointedly that interval size accent arises only in the case of ascending motions. In all of the views that link melodic accent to pitch movement, the accent has been presumed to occur at the point of arrival on the second pitch forming the interval.
Yet another view suggests that melodic accent arises from changes of direction in pitch contours. According to this view, it is the "pivot points" in melodic contours that generate the greatest salience. Lester (1986, p. 33) has espoused this view, claiming that pitches that stand at the top or bottom of a melodic segment are accented. Graybill has also espoused this notion -although he claims that changes of melodic direction evoke less strong accents than treble or bass accents.
By way of summary, we can distinguish at least seven different conceptions of melodic accent that are either implied or explicit in the music theory literature: (1) treble accent, (2) bass accent, (3) registrai extreme accent, (4) interval size accent, (5) interval ascent accent, (6) interval descent accent, and (7) contour pivot accent.
Other conceptions of pitch-related accent arise from tonality-related considerations (e.g., scale degree or harmonic implication). In addition, further types of pitch-related accents are thought to arise from recurring pitch patterns, such as found in sequential motivic writing (e.g., Graybill, 1989) . However, these latter forms of accent will not be addressed in this paper.
Finally, it should be noted that some theorists -notably William Caplinhave voiced skepticism regarding the existence of melodic accent. Caplin (1978) suggested that because of the way high pitches are performed, the presumed melodic accent is merely an artifact of increased intensity (i.e., dynamic accent):
. . . however, pitch-height accent is perhaps questionable. In fact, if one left all other variables out of consideration, it would be difficult to assert that the highest note of a succession of notes was perceived as accented . . . That does not mean, however, that the so-called pitchheight accent is a mere fantasy since, in actual fact, singers show a tendency to give higher notes greater intensity, (pp.
18-19 [our translation])
Caplin's view is consistent with physiological research in speech intonation, which has shown that the pitch of the speaking voice is correlated with gross respiratory energy -and hence with the loudness of the voice ('t Hart et al., 1990) . It is possible that pitch-height related accent may be a learned association with dynamic accent. In reviewing the extant theoretical writings, there appears to be little agreement among music theorists regarding the nature of melodic accent. Note that this lack of consensus may itself be suggestive. If melodic accent exists, perhaps its effect is minor compared with dynamic and agogic accents. Alternatively, much of the apparent confusion may originate from the difficulty of discriminating between certain of the above conceptions of melodic accent. For example, if it were the case that all melodic accents Fig. 1 . Two melodic intervals that illustrate diverging predictions for melodic accent. If melodic accent is attributable to pitch height ("treble accent"), then F5 should be perceived as more accented than C5. Alternatively, if melodic accent arises because of large upward intervals ("interval ascent accent"), then C5 should be perceived as more accented than F5.
arise due to treble accent alone, then most observations would tend to be consistent with interval ascent accent as well. That is, if the higher of two pitches is always more salient, then the second pitch of an ascending interval would also always appear to be more salient. Similarly, other possible confounds could exist between registrai extreme accent and either of treble accent or bass accent -or between registrai extreme accent and contour pivot accent. For example, notes corresponding to changes of pitch direction are more likely to coincide with points of registrai extremes.
At the same time, there are some subtle differences between these proposed notions of melodic accent that can lead to divergent predictions. Hence, it may be possible to establish which of two or more competing conceptions of melodic accent better accounts for listener experience and/ or compositional practice. For example, consider the pitch movements from C4 to C5, and from A4 to F5 (as shown in Figure 1 ). According to the interval ascent view of melodic accent, C5 would receive a greater accent than F5 because the interval size is larger (P8 versus m6). However, according to the treble accent view, F5 would be predicted to be more salient than C5 because it is higher in absolute pitch.
In summary, we might expect a considerable degree of predictive similarity between the various proposed accent types. In a correlational study, this will necessarily mean a degree of shared variance. Under these circumstances, a high correlation may be spurious if another proposed accent type accounts for the same variance.
Perceptual Evidence for Melodic Accent
Apart from the theoretical accounts of melodic accent, a handful of perceptual studies are also pertinent. Squire (1901) carried out early experiments concerning the influence of pitch height on perceived accent. Squire manipulated the pitches of a recurring two-tone pattern; she then determined whether her listeners tended to hear the two tones as forming an iambic (weak-strong) or trochaic (strong-weak) rhythm. Squire's listeners showed considerable variability in their responses, and Squire concluded that these perceptions are listener-dependent. That is, her results did not support the notion that either higher or lower pitches tend to be perceived as having greater stress.
Woodrow (1911) carried out more detailed experiments where intensity, duration, and pitch were pitted against each other in order to determine which parameter is most effective in inducing subjective grouping. Woodrow found that louder tones tend to be heard as initiating a group (forming a trochaic rhythm), whereas longer tones tend to be heard as terminating a group (forming an iambic rhythm). Woodrow found that changes of pitch do not systematically induce either a group-initiating or a group-terminating effect. More precisely, Woodrow found that changes of pitch alone are unable to evoke consistently the perception of an iambic or trochaic rhythm. Like Squire, Woodrow's results are inconsistent with the notions of treble or bass accent. Indeed, Woodrow explicitly called into question the validity of pitch-height accent.
Perceptual research pertaining to pitch-contour melodic accent has been carried out by Joseph Thomassen (1982 Thomassen ( , 1983 ). Thomassen undertook a set of experiments in which sequences of pitches exhibiting various melodic contours were embedded in a standardized metrical context. Thomassen collected data pertaining to the perceived relative stress for three target tones within a metrical passage. Both musician and nonmusician listeners participated in the study. On the basis of the collected data, Thomassen developed a predictive model of melodic accent. Figure 2 summarizes the relationship between melodic contour and melodic accent identified in Thomassen's study. The accent values shown in Figure 2 range between zero (no accent) and one (maximum accent). As Thomassen's model is derived directly from perceptual data, the model is not easily characterized analytically. In the first instance, the model is sensitive only to the gross melodic contour and ignores interval size. In general, Thomassen's model assigns more stress to contour pivot tones -that is, tones coinciding with changes of direction. Note, however, that ascending-descending pivots are more stressed than descending-ascending pivots.
In order to test his model of melodic accent, Thomassen used the model to predict the perceived stress of each note in sequences of four target tones within a metrical passage. These predictions were then compared with the results of a second experimental study in which the model predictions were confirmed. The values predicted by Thomassen's model yielded a correlation of +.90 with listener's responses.
As in all experiments, various assumptions were made and possible confounds left uncontrolled. In Thomassen's work, only three interval sizes were used in the melodic contours (one, four, and eight semitone intervals). Of course, different interval sizes may influence melodic accent by evoking different harmonic implications. As Thomassen did not investigate a broader sample of interval sizes, possible harmonic implications are not addressed in his model. Indeed, Thomassen found small but consistent differences between contours using different-sized intervals. Despite these small deviations, the principal experimental results showed a robust effect of pitch contour that is largely independent of the type or size of intervals used.
Another possible confound in Thomassen's results is the influence of overall pitch register. Thomassen 
Melodic Accent in Musical Contexts
In light of the wide discrepancy of views concerning the nature of melodic accent, it is appropriate to compare both the perceptual and theoretical literatures with actual musical practice. That is, we would propose to measure the degree to which the musical repertoire provides evidence consistent with one or more of the conceptions of melodic accent just described.
At the outset, it is important to recognize that accents may be used for a variety of musical purposes. One such goal may be the establishment or preservation of meter. In other cases, the goal may be the exact oppositethat is, to prevent or dismantle any sense of metric framework. In yet other circumstances, the compositional goal may be to play off accents within an existing metric framework but without actually dismantling the metersuch as in the cases of syncopation and hemiola. In these cases, accents are purposely miscoordinated (for a parallel in speech perception, see Handel, 1989 , regarding the structure of tongue-twisters). Accents may also be used for nonmetric rhythmic purposes, such as adding dramatic emphasis or highlighting the natural syllable stresses in vocal text-setting.
A useful way of evaluating any hypothetical form of accent is to relate its presence to the presence of known or established forms of phenomenal accent (such as agogic or dynamic accent). For example, in most musical passages, agogic accents and dynamic accents tend to coincide with each other, and they also show strong positive correlations with metric position (see Huron, 1989 One can study hypothetical notions of melodic accent in a similar way, by examining the coincidence of proposed melodic accents with points in the metric hierarchy. The possible relationships between metric position and melodic accents might be viewed as existing along a continuum. At one end of the continuum, melodic accents would be perfectly synchronized with high points in the metric hierarchy. In this case, the most prominent melodic accents would coincide with downbeats. At the other extreme, one can imagine melodic accents completely out of synchrony with high points in the metric hierarchy. For any given piece, the relationship between metric position and melodic accent might lie at any point along this correlational continuum. That is, the correlation between metric position and hypothetical melodic accent may range between +1 and -1. In order to understand our research approach, it is crucial to consider in some detail possible interpretations of various correlational outcomes. Below we describe interpretations of three circumstances: (1) statistically significant positive correlational values, (2) statistically significant negative correlational values, and (3) statistically nonsignificant correlational values (near zero).
If we observed a series of moments in a score where a large number of known and hypothetical accent types coincided, we might infer (1) that the composer intended to place especially great stress at these moments, and (2) that the hypothetical accent type actually contributes, or is thought by the composer to contribute, to phenomenal accent.
If we observed a series of moments in a score where a large number of known accents coincide, but a hypothetical accent is systematically absent from those moments and appears instead at other moments, then we might infer that: (1) the composer intended to avoid especially strong stresses at these moments, and (2) that the hypothetical accent type actually contributes, or is thought by the composer to contribute, to phenomenal accent.
In the first of the above cases, we would expect to observe a significant positive correlation between the known and hypothetical accent types. In the second of the above cases, we would expect to observe a significant negative correlation between the known and hypothetical accent types.
Of course, a composer may change musical goals from passage to passage or from work to work. That is, at one point, the composer may wish to avoid undue phenomenal accent, and at another point, the composer may wish to create an especially strong phenomenal accent. Where the composer changes strategy in this way, if the data are analyzed in the aggregate, then the result is likely to be a nonsignificant correlation coeffi-cient near zero. However, there are other ways of interpreting a nonsignificant (near-zero) correlation. We can infer no less than four possible interpretations: ( 1 ) the composer's accent goals may have changed over the course of the passage, or (2) the placement of these hypothetical accents is of less or little concern to the composer, or (3) the known and hypothetical accents are being used for different purposes by the composer and so appear to be unrelated, (4) the hypothetical accent does not exist; that is, the feature in question does not produce a phenomenal accent. In addition, any combination of (l)- (3) 
SAMPLE
As an initial sample, we assembled a random selection of 100 vocal melodies from Western cultures -principally European folk songs. The majority of works were randomly selected from the Essen Folksong Collection computer database (Schaffrath, 1995) . This database contains more than 6,000 melodies encoded from a large number of traditional and scholarly sources. The encoded data include information consistent with conventional Western notation -including meter signatures, keys, badines, durations, absolute pitch (equally tempered approximations), accidentals, rests, ties, and phrase indications.
Since the Essen collection contains very few works from Britain and the United States, additional materials were randomly selected from existing databases of British folk ballads (Bronson, 1959) and American popular melodies by Stephen Foster. In total, the sample included vocal melodies from Belgium, England, Finland, Flanders, France, Germany, Italy, Netherlands, Norway, Poland, Romania, Switzerland, Ukraine, United States of America, the former Yugoslavia, and the former Union of Soviet Socialist Republics. The sample works displayed a wide range of meters including changing meters. In order to avoid possible confounding effects, the works were audited to identify syncopated passages. As a result, five works were eliminated (mostly popular songs), and were replaced by other randomly selected melodies. Appendix I identifies the 100 songs used in the sample; meter signatures are also identified. Having assigned a metric position value for each note, measures were calculated for the eight types of melodic accent described earlier: treble, bass, registrai extreme, interval size, interval ascent, interval descent, contour pivot, and Thomassen's model. For treble and bass accents, each note was assigned a value corresponding to its semitone distance from middle C (C4). Thus for treble accent, A3 would be -3, F4 would be +5, and so on. For bass accent, the opposite signs would apply, hence A3 would be +3, F4 would be -5, and so on. For registrai extreme accent, each pitch was assigned a numeric value according to its absolute semitone distance from the mean pitch for that passage. For interval size accent, each pitch was assigned a numeric value depending on the absolute semitone distance from the previous pitch. For interval ascent and interval descent accents, each pitch was assigned a numeric value depending on the relative semitone distance from the previous pitch. That is, pitch distance retained a positive or negative sign indicating whether the pitch was approached from below or above, respectively. For interval descent accent, the signs were simply reversed with respect to those used to measure interval ascent. In all interval measurements, the presence of a rest was deemed to interrupt the pitch contour, and so no measures were made across rests.
For contour pivot accent, the numeric value 0 was assigned to any note that maintained the existing pitch direction or repeated the previous pitch; the value 1 was assigned to pitches that marked a change in direction. Note that the concept of "change of direction" is A-B-B-B-B-B-B-B-B-B-B-B -B-C has no change of direction at all. Any purported difference between these latter two sequences presupposes a form of backward listening wherein the listener retroactively either hears or does not hear an accent associated with a long-past note. As the notion of a retrospective accent is unproven, in our measurements, neither of the two repeated sequences just illustrated would be deemed to contain a pivot tone.
In the case of Thomassen's contour accent, each pitch was assigned a value between 0 and 1 according to the algorithm described in Thomassen's model. Note that Thomassen's algorithm entails a moving window containing three pitches and that the accent value for each note is determined by the interaction of three overlapping three-note contours associated with that note. Refer to Thomassen (1982) for details.
All of these accent measures were determined using the Humdrum Toolkit software (Huron, 1995) . In total, 10 values were calculated for each note in the sample of works, including the eight measures of melodic accent as well as the metric position value; in order to permit comparisons with agogic accent, durations were also computed for each note. For all pairs of measured values, product-moment correlations were calculated in order to measure the linear relatedness of the variables.
RESULTS
The results of this initial study are presented as a correlation matrix in Table 1 As noted earlier, because of the strong relationship between various definitions of melodic accent, we would expect to see some significant intercorrelations. The correlation matrix in Table 1 shows some expected elevated correlations. Most notable are those correlations between treble accent and interval ascent, between interval size and registrai extreme, between contour pivot and registrai extreme, and between contour pivot and Thomassen's model (the latter, r = +.31). Given the logical overlap between these measures, none of these correlations is particularly noteworthy. Perhaps the most unexpected correlation is that between interval size and Thomassen's model (r = +.37). As Thomassen's model takes no account whatsoever of interval size, this correlation suggests that the variance shared by these factors arises through their relatively high mutual correlations with metric position.
A useful way of measuring shared variance is provided by multiple regression analysis. To this end, a stepwise multiple regression analysis was carried out where the predicted variable was metric position. The musical sample provided 4,550 cases for analysis. The first factor to enter the model was agogic (durational) accent, followed by Thomassen's accent, followed by registrai extreme accent. Using an entry criterion of p = .05, no other factor reached statistical significance, and so no other factor entered into the multiple regression model. The adjusted R2 value using only agogic accent was .25. After Thomassen's accent was entered into the model, the adjusted R2 value rose to .28. With the addition of the registrai extreme factor, the adjusted R2 value rose marginally to .283. By itself, Thomassen's model accounts for 4% of the variance in the relationship between pitches and their metric positions. Although this is a rather small affect, the majority of the variance accounted for by Thomassen's model is entirely independent of agogic accent. None of the other proposed accent types accounts for even 0.5% of the variance.
As interval size accent had shown a positive correlation greater than registrai extreme accent, its absence from the multiple regression model indicates that most of the variance described by this variable must be accounted for by either agogic accent, Thomassen 
Study 2: Isochronous Passages
Two plausible objections might be raised concerning the preceding study: one possible problem relates to the nature of the musical sample, whereas a second potential problem relates to the method of analysis.
Given the comparative importance of agogic accent, we ought to consider the possibility that the very presence of agogic accents might tend to obscure or mask the effect of melodic accents. It may be the case that, when notes of different durations are used, the resulting agogic accents dominate the rhythmic effect. As a consequence, composers might tend to ignore or overlook possible pitch-related manipulations that would otherwise contribute to particular rhythmic goals. By way of analogy, although a flashlight may provide a useful way of illuminating an object, in the presence of sunlight, there may be little merit to adding such a paltry level of illumination. In short, the presence of agogic accents may be interfering with our ability to measure the effect of presumed melodic accents. A more sensitive search for evidence of pitch-related accent might control for the presence of other accent types. Accordingly, we carried out a second study in which we sought a musical sample in which the durational accents were controlled.
Another possible problem with the foregoing study arises from assumptions entailed by the correlational measures. In pooling the data, we assumed that all of the musical works in the sample share a common use of melodic accent. The phenomenon of syncopation ought to alert us to the fact that different works may deploy accent types in diametrically opposed ways. Consequently, the musical use of a given accent type may become obscured when calculating statistics for aggregate data. Of course, we already noted that the initial sample had been screened to eliminate overtly syncopated passages. However, there may exist other forms of rhythmically contradictory goals of which we are unaware. Consequently, a more conservative statistical analysis would focus on the results for individual works or passages. In our second study, we proposed to calculate correlational values independently for each passage and to use a simple sign test on the correlational values as a way of testing the importance of the various proposed melodic accent types. This analytic approach is conservative in that it assumes that the manner of pitch manipulation in each passage may be entirely unique to that passage.
SAMPLE
In order to control for the possible confounding affect of agogic stress, we assembled a second musical sample of passages consisting of long segments of equal-duration notes. Suitable "isochronous" passages were unearthed through a manual search of materials in a large music library. Most passages consisting solely of isochronous notes are quite brief. We presumed that in the case of short passages of isochronous notes, the preceding musical context would tend to be sufficient to ensure that the existing meter perception would be maintained throughout the passage. Only in longer passages might it be necessary for the isochronous passage itself to be structured so as to maintain or sustain the appropriate meter perception -and so reveal the use of melodic accents. Consequently, in our selection criterion, we sought musical passages containing a minimum of 100 contiguous isochronous notes. Appendix II identifies 50 passages used in the sample. The sample includes passages from works by Andersen, J. S. Bach, Bartók, Beethoven, Brahms, Bull, Byrd, Chopin, Franck, Furry, Gibbons, Mahler, Morley, Mozart, Munday, Ravel, Schumann, Shostakovich, and Tchaikovsky. A sample isochronous passage from J. S. Bach's Partita No .2 for solo violin is shown in Figure 3 . In order to avoid the possible confounding affect of vocal text, we limited our selection to instrumental passages from orchestral, chamber, and keyboard works. The average passage length was 145 notes -ranging from a minimum of 100 notes to a maximum of 316 notes. Only seven of the 50 passages contained successively repeated pitches, and for these passages, the total number of repeated pitch instances averaged just eight. Although the number of sample passages was smaller than the sample used in Study 1, the number of notes involved was considerable increased. Some 7,382 notes were included. In assembling this sample, we also selected passages according to their placement in the musical texture: 16 passages occur in the highest voice of a texture ("treble" subsample), 14 passages occur in the lowest voice ("bass" subsample), 10 passages occur in a midvoice position ("inner" subsample), and 10 passages occur as monophonie solos -where no other parts are present ("solo" subsample).
PROCEDURE
Each of the sample passages was encoded in a computer database using the Humdrum music-encoding format (Huron, 1992) . The encoded data were commensurate with that of the Essen Folksong Collection used in the first study. Once again, the encoded data included pitch, duration, barlines, meter signatures, and other information. As in Study 1, measurements were made for each of the proposed accent types: treble, bass, registrai extreme, interval ascent, interval descent, interval size, contour pivot, and Thomassen's model. Because note durations were fixed, no agogic values were calculated.
RESULTS
Once again, correlations were calculated between the metric position and appropriate measurements for each of the eight proposed types of melodic accent. However, correlations were calculated separately for each sample passage. The correlational results are shown in Table 2 final column displays the average correlation (r) for the 50 passages that were studied. Five of the eight accent measures were found to yield statistically significant results. Once again, statistical significance in itself does not mean that a particular form of accent holds merit, as many of the accent types are mutually correlated. In the case of treble accent, bass accent, and interval size accent, no statistically significant results were obtained. In general, the magnitudes of the correlations are small -hovering near zero.
The best results are evident in the case of Thomassen's model, followed closely by contour pivot accent. Of the melodic accent types examined in this study, Thomassen's experimentally derived model shows both the greatest average correlation (r = +.12) and the greatest significance in a chisquared test of the positive/negative ratio for the individual sample passages (p = .0007). Table 3 provides a breakdown of the same data according to the four voice positions (solo, treble, inner, and bass voices). Each column in Table  3 tabulates the proportion of passages that show positive correlations versus those that have negative correlations. Ratios for the totals are given at the bottom of each column. The most striking result evident in Table 3 is that the only significant ratio is for the "solo" subsample. (This is especially noteworthy in light of the fact that the treble and bass conditions are based on larger samples.) In the first instance, this result suggests that melodic accents may be more important/evident in solo passages. Of course solo passages bear the sole responsibility for maintaining the meter. In nonsolo passages, it may be supposed that other accompaniment parts can be relied on to maintain metric perceptions.
In general, the results of Study 2 are consistent with the following interpretations. (1) Of the melodic accent types examined in Study 2, Thomassen's model and contour pivot correlate most strongly with the notated metric hierarchy. (2) Evidence of melodic accent appears to be most easily detected in unaccompanied solo passages rather than in other passages. (3) In general, the magnitude of the correlations is small, suggesting that melodic accent may be relatively weak compared with other accent types.
Study 3: Ametric Passages
Although the results of Studies 1 and 2 are in broad agreement, a further possible confound might be addressed. In contrast to the large correlations between note duration and metric position, the correlations between melodic accent and metric position remain quite low. Again, it is possible that any purported melodic accents might be overwhelmed by other types of accent. Whereas Study 2 endeavored to eliminate the confounding effect of agogic accent, further attempts to reduce the possible confounding effect of dynamic accents are warranted.
Even if a solo isochronous passage consisted of a single repeated note, performers could still use dynamic accents to establish or maintain a sense of meter. Evidence of the use of melodic acccents would be easier to observe if performers were unable to convey dynamic accents. A better repertoire for the study of melodic accent would have the following properties: (1) unaccompanied, single-line melodies, (2) long passages of isochronous note values, and (3) performance resources that do not permit dynamic differentiation between notes. A candidate repertoire might include pas-sages for harpsichord or organ that consist of isochronous note values. However, keyboard works rarely sustain long passages of isochronous monophony.
Apart from the use of accents to establish or maintain the metrical framework, we noted earlier that accents can also have value in nonmetric rhythmic goals such as text setting. An appropriate repertoire would entail monophonic vocal music in ametric contexts with little dynamic or agogic stress. A suitable sample may be found in Gregorian chant. Of course, the chant repertoire raises other possible confounds. Clearly, performers have considerable latitude to introduce agogic and dynamic interpretive nuances. Some scholars have even suggested that Gregorian chant might have been originally performed in some type of metrical context. These caveats notwithstanding, we chose to examine a selection of Gregorian chant melodies.
Our hypothesis was that the melodic accents will tend to coincide with the syllable onsets in the accompanying Latin texts. In The Liber Usualisthe standard repository for Gregorian chant -ligatures in the square notation indicate the points of syllable onset, and clarify which tones form melismas (i.e., sustained vowel continuations).
SAMPLE
The sample consisted of 60 chants chosen randomly from the main section of The Liber Usualis (Benedictines of Solesmes, 1963). Appendix III gives a complete list of the chants used. Random selection meant that all types of chant (in terms of liturgical function, length, mode, period of composition, and melodic style) were proportionally likely to be represented.
PROCEDURE
As with the two earlier samples, the chants were encoded in a Humdrum database. Both the text and pitches were encoded for each chant. Pitch was encoded using an octave and pitch-class designation for each notehead given in the original (square) chant notation. The C-and F-clefs given in The Liber Usualis were taken to correspond to the pitches C4 and F3, respectively. Although these fixed pitch assignments are arbitrary, correlational measures are insensitive to absolute numerical values, and so absolute pitch height has no effect on the analytic results.
The texts were encoded syllable by syllable. In addition, each note was assigned a stress level according to its relationship with the text -as illustrated in Figure 4 . A high stress level (1) was assigned to all notes coinciding with syllable onsets. A low stress level (0) was assigned to all notes occurring in the middle or at the end of a melisma.
As in the case of the two earlier samples, measures were calculated for each of the eight types of melodic accent investigated in this study.
RESULTS
The results of Study 3 are summarized in Table 4 . As in Study 2, the analysis presented in Table 4 uses the more conservative sign test of the In contrast to Studies 1 and 2, the most striking result in Study 3 is that the correlation values are overwhelmingly negative rather than positive. The highly significant negative correlation for Thomassen's model of melodic accent cannot be dismissed lightly. If the chant melodies did not conform to Thomassen's model of melodic accent, then one would expect to see nonsignificant correlations near zero. The robust negative correlations indicate that the melodic accents are systematically out of synchrony with the notated syllable onsets in the corresponding Latin texts. That is, the results reveal an endemic use of syllable/melody-accent displacement in the chants studied. Rather than using the melodic accents to emphasize the syllable onsets, musically, the results suggest that the chant melodies were Although statistically less conservative, it may be helpful to calculate direct correlations for the aggregate data from all of the chants (as was done in Study 1). This procedure assumes that all of the chants share a common use of melodic accent. If, by way of example, one work used melodic accents to assist in highlighting the syllable placement, whereas another work used melodic accents to reduce the syllable accents, then combining the data from both works would violate the assumptions necessary for calculating an aggregate correlation. Table 5 shows the direct correlations for the aggregate chant data according to the eight accent types. As can be seen, with the exception of interval ascent/descent, all of the correlation values have improved compared with the mean individual correlations shown in Table 4 . In the first instance, this general improvement suggests that combining the data from all of the chants is not inappropriate. Of particular note is the increased lead for Thomassen's accent.
Once again, there is a strong likelihood that the different proposed accent types are merely variations of a single true melodic accent. In order to determine the shared variance, a stepwise multiple regression analysis was done. The first factor was Thomassen's accent (multiple R of .320; adjusted R2 of .102). The second factor added was Treble accent (combined multiple R of .342; adjusted R2 of .117). This means that the additional variance accounted for by the treble accent factor is only 1.5%. Other factors necessarily account for even less of the variance. In other words, the 
Conclusion
In general, the three correlational studies just described support a number of conclusions pertaining to pitch-related accent. With regard to the other melodic accent types, none appeared to rank consistently in second place in the three studies. In Study 1, interval size showed the second largest individual correlation, followed by interval ascent. However, in the multiple regression analysis, registrai extreme was found to contribute the greatest additional unaccounted variance (after Thomassen's model). In Study 2, registrai extreme was ranked second, followed by contour pivot. In Study 3, contour pivot was ranked second followed by interval size. However, in Study 3, treble accent contributed the greatest additional unaccounted variance in the multiple regression analysis. Recall from Table 2 In addition, this form of accent has been less contentious in the music theory literature. However, although interval size showed significant correlations with metric position, interval size failed to add significant information that was not already provided by Thomassen's model. As noted earlier, the high correlation between Thomassen's accent and interval size is especially unusual because Thomassen's model ignores interval size entirely. A possible explanation for this correlation follows from the fact that large melodic intervals are more likely to be followed by a change of pitch direction than is the case for smaller intervals. For example, in our sample of Western folk melodies, 79.6% of melodic intervals greater than six semitones are followed by a pitch that reverses the melodic direction. Conversely, for intervals less than or equal to six semitones, only 44.5% are associated with changes of direction. (Note that this pattern of following a large melodic leap with an interval in the opposite direction is advocated in Narmour's implication-realization model (Narmour, 1990) .)
The results of this study call into question the notion that large intervals evoke melodic accents. It is possible that earlier studies that used large interval sizes did not control for ensuing changes of pitch direction and so inadvertently introduced contours consistent with Thomassen's accent.
As noted earlier, because Thomassen's model is derived directly from perceptual data, the model is not easily characterized analytically. In general, the model assigns more stress to contour pivot tones, although ascending-descending pivots are more stressed than descending-ascending pivots. Apart from Thomassen's model, a simple contour accent was also investigated. However, the lower correlations for simple contour suggests that the superiority of Thomassen's model of melodic accent cannot be attributed to pivot tones alone. Future research pertaining to melodic accent will need to focus on the task of explaining the psychological mechanisms that account for the success of Thomassen's model.1 
